The precise determination of the Lamb shift in hydrogenlike heavy ions provides a sensitive test of quantum electrodynamics in very strong Coulomb fields, not accessible otherwise. For increasing accuracy on the 1s Lamb shift in 238 U 91+ in measurements performed at the ESR, high resolving X-ray detectors for hard X-rays (E < 100 keV) are required to precisely determine the Lyman-α transition energies. As one option to replace the presently used conventional semiconductor detectors, the concept of calorimetric low temperature detectors was proposed [1], and consequently such a detector system, optimized for high resolution detection of hard X-rays, was developed and recently tested at the ESR under running conditions. In contrast to conventional semiconductor detectors, calorimetric low temperature detectors measure the temperature rise of an absorber due to the energy deposited by the incident X-ray. The potential advantage of this detection concept is due to a more complete detection of the deposited energy and a better counting statistics of the detected quanta (phonons). Therefore, such detectors promise a considerable improvement in energy resolution in combination with a still reasonable detection efficiency. The detector modules for the present setup are designed on the basis of silicon microcalorimeters which were developed by the Goddard / Wisconsin groups for astrophysical applications. Each detector pixel consists of a silicon thermistor and of an X-ray absorber glued on top of it by means of an epoxy varnish. Thermistor arrays, consisting of 36 pixels each, are provided from the collaborating group from Goddard Space Flight Center. For the Lamb shift measurement, the experimental setup was optimized with respect to energy resolution and detection efficiency for hard X-rays at the experimental area of the storage ring ESR. The final detector concept foresees three calorimeter arrays, the active area of one pixel being about 0.5 -1 mm 2 . In order to reach sufficient photopeak efficiency, the absorber should be a high-Z material and have a volume of at least V > 0.5 mm 2 x 40 µm. To obtain a reasonable detection solid angle, the detector arrays have to be located as close as possible to the interaction zone at the internal target of the ESR. To realize this concept, a special He-dilution refrigerator with a side arm which fits to the internal target geometry was designed. The cryostat is prepared to read out a total of 100 detector channels. The operating temperature of the detectors can be chosen between 50 mK and 100 mK.
91+ in measurements performed at the ESR, high resolving X-ray detectors for hard X-rays (E < 100 keV) are required to precisely determine the Lyman-α transition energies. As one option to replace the presently used conventional semiconductor detectors, the concept of calorimetric low temperature detectors was proposed [1] , and consequently such a detector system, optimized for high resolution detection of hard X-rays, was developed and recently tested at the ESR under running conditions. In contrast to conventional semiconductor detectors, calorimetric low temperature detectors measure the temperature rise of an absorber due to the energy deposited by the incident X-ray. The potential advantage of this detection concept is due to a more complete detection of the deposited energy and a better counting statistics of the detected quanta (phonons). Therefore, such detectors promise a considerable improvement in energy resolution in combination with a still reasonable detection efficiency. The detector modules for the present setup are designed on the basis of silicon microcalorimeters which were developed by the Goddard / Wisconsin groups for astrophysical applications. Each detector pixel consists of a silicon thermistor and of an X-ray absorber glued on top of it by means of an epoxy varnish. Thermistor arrays, consisting of 36 pixels each, are provided from the collaborating group from Goddard Space Flight Center. For the Lamb shift measurement, the experimental setup was optimized with respect to energy resolution and detection efficiency for hard X-rays at the experimental area of the storage ring ESR. The final detector concept foresees three calorimeter arrays, the active area of one pixel being about 0.5 -1 mm 2 . In order to reach sufficient photopeak efficiency, the absorber should be a high-Z material and have a volume of at least V > 0.5 mm 2 x 40 µm. To obtain a reasonable detection solid angle, the detector arrays have to be located as close as possible to the interaction zone at the internal target of the ESR. To realize this concept, a special He-dilution refrigerator with a side arm which fits to the internal target geometry was designed. The cryostat is prepared to read out a total of 100 detector channels. The operating temperature of the detectors can be chosen between 50 mK and 100 mK.
The detector performance was first tested with single detector pixels. The best results were obtained with Sn and Pb as absorber materials. The energy spectrum obtained for a detector with a 0.2 mm 2 x 47 µm Pb absorber for 59.6 keV photons, provided by an 241 Am source, is displayed in Fig. 1 . For the photopeak, an energy resolution of ∆E = 65 eV is obtained. This result may be compared to the theoretical limit of the energy resolution for a conventional semiconductor detector of about ∆E ≈ 380 eV for 60 keV photons. As a further step in direction of setting up the full detector system, a prototype array, consisting of 8 pixels equipped with Sn and Pb absorbers with a total active area of 2.9 mm 2 , was built and installed at the ESR, and was already subject to tests under realistic experimental conditions. The detector geometry and the performance obtained, again for 60 keV X-rays from an 241 Am source, is summarized in Table 1 . No substantial change in performance was observed under ESR running conditions, i.e. with circulating beam and internal gas-jet operation. Very recently, the detector performance was also tested with 60 keV Lyman-α X-rays produced by a 140 MeV/u 238 U beam interacting with a N 2 internal gas-jet target. The detector, covering a total solid angle of 1.9 x 10 -5 sr, thus reaching an overall K α detection efficiency of 2 x 10 -7
, was positioned at θ lab = 145°. At present, data analysis is still in progress. 
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